Differential splicing of the phospholipid hydroperoxide glutathione peroxidase gene in diploid and haploid male germ cells in the rat.
Phospholipid hydroperoxide glutathione peroxidase (PHGPx, 20 kDa) and sperm nuclei glutathione peroxidase (snGPx, 34 kDa) are two selenoproteins present in mammalian testis and epididymal spermatozoa. They originate from the differential splicing of the PHGPx gene and appear to play important roles in sperm physiology. To determine the stages of spermatogenesis in which they are present, we compared the expression pattern of these two enzymes in highly purified populations of germ cells during specific phases of differentiation. In Northern and Western blotting experiments, both PHGPx transcript and protein were markedly expressed in pachytene spermatocytes and round spermatids. In contrast, the testis-specific snGPx was detected at both the mRNA and protein level only in haploid round spermatids. Accordingly, the developmental analysis of testicular RNAs from rats of different ages first revealed the appearance of PHGPx and snGPx transcripts at Day 20 and Day 30, respectively. Furthermore, both meiotic and postmeiotic cells contained catalytically active PHGPx/snGPx, with higher activity in the haploid cells. The intracellular distribution of PHGPx in mitochondria and nuclei of meiotic cells was demonstrated by immunocytochemical electron microscopy and Western blotting. These findings provide evidence that the PHGPx gene is differentially spliced during the meiotic prophase and haploid cell phases of spermatogenesis.